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(54) Ceiling mounted air conditioning apparatus 

(57) The apparatus includes a partition plate provided with an air intake opening, an air blower 12 13 
mounted on the partition plate so as to be detachable from the same through the air intake openinq a box 
for auxiliary parts, an air filter 18 and a heat exchanger 20 for supplying hot or cold air to ducts 41 An air 
intake panel 36 is detachably fitted in an opening 43a of a ceiling 43 above which is positioned an air 
intake chamber 35. Accordingly, inspection and servicing of the bJower, auxiliary parts and air filter can be 
easily made by simply detaching the air intake panel 36 without the necessity for a service engineer to qain 
access to the apparatus from above the ceiling. 
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SPECIFICATION 

Ceiling-concealment type air conditioning 
apparatus 

5 

The present invention relates to a ceiling-con- 
cealment type air conditioning apparatus in- 
stalled at the indoor side of a room. More 
particularly, it relates to construction of such 
10 an apparatus for facilitating work for mainte- 
nance of the same. 

Fig. 1 is a schematic view of a conventional 
ceiling-concealment type air conditioning appa- 
ratus. 

15 In Fig. 1, a reference numeral 1 designates 
a main body of a ceiling-concealment type air 
conditioning apparatus. 

A numeral 20 designates a heat exchanger, 
a numeral 9 designates a box for auxiliary 

20 parts, a numeral 12a desingates an air blower, 
a numeral 12 designates a motor for the air 
blower, a numeral 18 designates an air filter 
for preventing clogging of the heat exchanger 
20, a numeral 38 designates a drain pan for 

25 receiving drops of water condensed on the 
heat exchanger 20 and the air conditioning 
apparatus main body 1, a numeral 41 desig- 
nates a blowing duct for feeding cooling or 
warming wind at a suitable position in a room, 

30 a numeral 43 designates a ceiling, a numeral 
46 designates a casing for the air blower, and 
a numeral 45 designates an inspection hole 
through which the ceiling-concealment type air 
conditioning apparatus installed in the ceiling 

35 43 can be inspected. 

Fig. 2 is a diagram showing work of ser- 
vices for the conventional air conditioning 
apparatus and Fig. 3 is a schematic view 
showing the conventional ceiling-consealment 

40 type air conditioning apparatus with an intake 
duct installed on the ceiling. In Fig. 3, an air 
intake grill 47 is formed in the ceiling 43 to 
suck air in the room into the air conditioning 
apparatus through an intake duct 48. 

45 Fig. 4 is a diagram showing how the con- 
ventional ceiling-concealment type air condi- 
tioning apparatus is installed on the ceiling, 
wherein a reference numeral 44 designate 
ports for blowing out the cooling or warming 

50 wind into the room. 

The operation of the conventional air condi- 
tioning apparatus will be described. 

In Fig. 1 , air to be heat-exchanged is sucked 
from the rear part of the ceiling-concealment 

55 type air conditioning apparatus 1 through the 
air filter 18. The air is heat-exchanged while it 
is passed through the heat exchanger 20 to 
become cooling or warming air. The cooling 
or warming air is supplied to the inside of th 

60 room through the discharge duct 41 by means 
of the air blower 12a comprising the motor 
12 and blades (not shown). 

In the conventional air conditioning appara- 
tus, services for parts to be put in the box 9 

65 is carried out through the inspection hole 45 


formed in the ceiling 43, the inspection hole 
45 being formed near the air conditioning 
apparatus. When services for the motor 12 of 
the air blower, drain pan 38 and so on is 
70 carried out, a worker has to enter in the ceil- 
ing as shown in Fig. 2. 

In Fig. 3, air to be heat-exchanged is sucked 
into the ceiling-concealment type air condition- 
ing apparatus 1 through the air intake grill 47 
75 formed in the ceiling 43 through the intake 
duct 48, and is fed through the discharge duct 
41 as in the embodiment shown in Fig. 1. 
The air is finally blown in the room through a 
single or a plurality of discharge ports 44 to 
80 perform air-conditioning. 

Although the conventional ceiling-conceal- 
ment type air conditioning apparatus has an 
advantage of providing good air flow distribu- 
tion in the room because the discharge ports 
85 44 are provided apart from the air intake grill 
47 as shown in Fig. 4, there is inconvenience 
that maintenance for the motor 1 2 for the 
blower, blades is carried out from a side sur- 
face of the air conditioning apparatus 1 but 
90 not from the tower surface because the space 
of the inner side of the ceiling is generally 
narrow. Accordingly, a worker has to enter in 
the inner side of the ceiling for maintenance of 
the apparatus. The work for maintenance in 
95 the ceiling is very difficult because the inside 
of the ceiling is dark; there are many ob- 
stacles such as beams, wiring, piping, ducts 
and so on, and the construction of the ceiling 
is not so strong, so that the worker is under 

100 unstable condition. 

Further, when an intake duct is to be pro- 
vided at the room side, an intake duct 48 has 
to be individually designed in accordance with 
a positional relation between the air intake grill 

105 47 formed in the ceiling 43 and the air condi- 
tioning apparatus 1. 

It is an object of the present invention is to 
eliminate the disadvantages of the conven- 
tional air conditioning apparatus and to pro- 

110 vide a ceiling-concealment type air condition- 
ing apparatus of a lower manufacturing cost 
and enabling maintenance to be easy. 

The foregoing and the other objects of the 
present invention have been attained by pro- 

115 viding a ceiling-concealment type air condition- 
ing apparatus which comprises an air condi- 
tioning apparatus main body having an air 
blower chamber which includes a partition 
plate provided with an air intake opening, an 

120 air blower mounted on the partition plate so 
as to be detachable from the same through 
the air intake opening, a box for auxiliary parts 
and an air filter placed at an inlet opening of 
the main body, and heat exchanging chamber 

125 containing a heat exchanger which performs 
heat-exchange between a heat transfer me- 
dium and air to be heat-exchanged fed from 
the air blower; an air intake panel detachably 
fitted to an opening of a ceiling which is 

130 spaced apart from and below the inlet opening 
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of the main body; and an air intake chamber 
for connecting the inlet opening of the main 
body to the opening of the ceiling so as to 
form an air passage for feeding air to be heat- 
5 exchanged which is sucked from the air 
blower. 
In drawing: 

Figure 7 is a schematic view of a conven- 
tional ceiiing-consealment type air conditioning 
10 apparatus; 

Figure 2 is a diagram showing work for 
maintenance of the conventional air condition- 
ing apparatus; 

Figure 3 is a perspective view partly broken 
15 of the conventional air conditioning apparatus 
with an intake duct installed in the ceiling; 

Figure 4 is a diagram showing a state of 
use of the conventional ceiling-concealment 
type air conditioning apparatus; 
20 Figure 5 is a schematic view partly broken 
of an embodiment of the ceiling-concealment 
type air conditioning apparatus of the present 
invention; 

Figures 6 and 7 are respectively diagrams 
25 showing work for maintenance of the air con- 
ditioning apparatus shown in Fig. 5; 

Figure 8 is a longitudinal cross-sectional 
view of a main body of the air conditioning 
apparatus shown in Fig. 1; 
30 Figure 9 is a schematic view of the air con- 
ditioning apparatus in a disassembled state; 
and 

Figure 10 is a schematic view of elements 
for fitting a heat exchanger in a disassembled 
35 state of the air conditioning apparatus of the 
present invention. 

A preferred embodiment of the present in- 
vention will be described with reference to 
drawing. 

40 In Figs. 5 to 7, the same reference numerals 
designate the same or corresponding parts. 
The ceiling-concealment type air conditioning 
apparatus main body 1 is provided with a 
suspension means at the upper side portions, 

45 the suspension means comprising fitting 
metals 33 and suspension bolts 34 for sus- 
pending the main body 1 from a supporting 
beam or so on. The air conditioning apparatus 
main body 1 is placed with a space to the 

50 rear surface of the ceiling 43. An air intake 
chamber 35 of a bellows type is attached to 
the lower part of the main body 1 so as to 
surround an inlet opening of the main body. 
The other end of the bellows type air intake 

55 chamber 35 is connected to the ceiling 43 in 
which an opening of the ceiling 43 is formed. 
An air intake panel 36 is detachably attached 
to the lower part of the ceiling 43 to cover 
the opening of the ceiling. The air intake panel 

60 36 may be attached to the ceiling by means 
of a hinge. The main body 1 is provided with 
a drain pump 37 for increasing drain height, a 
drain pan 38 and a drain can 39 for introduc- 
ing drain water stored in the drain pan 38 to 

65 the drain pump 37. A discharge chamber 40 


is connected to th main body 1 to divide 
cooling or warming air blown from the main 
body into two air-flows. Two discharge ducts 
41 are connected to the discharge chamber 
70 40 to feed the cooling or warming air to 
breezeline type discharge ports 42. 

Particularly, in Figs. 6 and 7 showing how 
to carry out maintenance work for the ceiling- 
concealment type air conditioning apparatus of 
75 the present invention, a partition plate 5 is 
horizontally placed inside an air blower cham- 
ber (A) to divide the chamber into upper and 
lower sections and the air blower 12a is at- 
tached to the partition plate 5 so that it can 
80 be removable from the air blower chamber (A) 
through an air intake opening formed in the 
partition plate 5. A reference numeral 9 desig- 
nates a box for auxiliary parts attached to the 
partition plate 5 at the upstream side of an 
85 air-flow, a numeral 13 designates blades such 
as a sirocco (R.T.M.) fan and a numeral 15 
designates a bellmouth for the air blower 
which is also attached to the partition plate 5. 
The detailed explanation will be made as to 
90 the air conditioning apparatus main body of 
the present invention with reference to Figs. 8 
and 9. The ceiling-concealment type air condi- 
tioning apparatus main body 1 generally com- 
prises an air blower chamber (A), a heat ex- 
95 changing chamber (B) and a choking device 
chamber (C). A frame 2 as an outer shell is 
formed by bending the front and rear ends 
and the right and left ends of a thin metal 
plate into a generally channel-form in cross 

100 section. A casing 3 for providing an air-flow 
path 17 is formed as an integrally molded 
product of, for instance, styrol. The casing 3 
is placed between the inner surface 4 of the 
frame 2 and the partition plate 5 so that the 

105 partition plate 5 extends over the opening part 
6 of the casing 3 to form the air-flow path 
17. The partition plate 5 is formed by bending 
a thin rectangular or square plate at the four 
edge portions in the same direction and the 

110 partition plate is then, secured to the inner 
side surface 7 of the frame 2 at the bent 
portions. A side plate 8 is secured to a bent 
portion of the frame 2 and the bent portions 
of the partition plate 5 by means of screws. 

1 1 5 The box 9 for auxiliary parts in a rectangular 
prism form is hinged to the partition plate 5 
by a hinge 10 in the lower section of the air 
blower chamber (A) so that it can be swang 
by a given angle around the supporting point 

120 of the hinge 10. 

The air blower 12a is fixed to the partition 
plate 5 in a such a manner that the motor 12 
is in the lower section of the air blower cham- 
ber (A) and is supported by th partition plate 

125 5 by means of legs 1 1. Blades such as a 

sirocco fan which is connected to the shaft of 
the motor 12 by setting screw 14 is placed in 
the upper section of the air blower chamber 
(A). The bellmouth is provided at the air in- 

130 take side of the sirocco fan and is attached to 
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the partition plate 5 together with the legs 1 1 
or the air blower 12a. The air intake opening 

16 is formed at the central part of the parti- 
tion plate 5 and has an inner diameter (for 

5 instance, 20 mm) which is greater than the 
outer diameter of the sirocco fan 13. Accord- 
ingly, the air blower 12a can be easily re- 
moved in the direction of an arrow mark (D) 
from the air blower chamber (A) without ne- 

10 cessity of releasing the setting screw 14 
which connects the blades to the motor 12. 
The air filter 18 is provided at the inlet open- 
ing 19 of the main body to prevent dust from 
entrance into the air conditioning apparatus. 

15 The construction of the heat exchanging 
chamber (B) is described with reference to 
Figs. 8 to 10. A reference numeral 20 desig- 
nates a plate fin type heat exchanger for per- 
forming heat-exchange between a heat trans- 

20 fer medium and air to be heat-exchanged sup- 
plied by the air blower 12a. The heat ex- 
changer 20 is provided with L-shaped tubular 
plates 21 at the right and left sides. On the 
other hand, a pair of L-shaped fitting plates 

25 22 made of relatively thin metal plate is at- 
tached to both inner side surfaces of an ex- 
tending portion of the frame by screws or 
welding in a slanted condition. Accordingly, 
the heat exchanger 20 is secured to the main 

30 body 1 in such a manner that the tubular 

blades 21 at both sides of the heat exchanger 
20 are put on the fitting plates 22; the heat 
exchanger 20 is caused to slide along the fitt- 
ing plates 22 until the bent portions 23 

35 formed at one end of the tubular plate 21 
come to contact with the respective one end 
of the fitting plates to thereby determine its 
position, followed by fastening it by screws 
24. A guide plate 25 is fitted between a shi- 

40 elding plate 26 for dividing the frame 2 into 
the air blower chamber (A) at the front sec- 
tion and the heat exchanging chamber (B) at 
the rear section and the surface of fins of the 
heat exchanger 20, whereby an air-flow pas- 

45 sage is formed in association with the frame 2 
without causing leakage of air to be heat ex- 
changed which is fed from the air-flow path 

17 through an apeature 28. The air passed 
through the passage is introduced in the heat 

50 exchanger 20 where it is heat-exchanged to 
be cooling air or warming air. A reference 
numeral 29 designates a discharge duct flange 
provided with a flange portion 30 which facili- 
tates fitting of the discharge duct at a field for 

55 installation. A numeral 31 designates a drain 
pan formed by bending a steel plate or by 
molding a resinous material. The drain pan 31 
collects drops of water produced on the outer 
surface of the heat exchanger 20 and the 

60 frame 2 during cooling operation, and drains 
the water. The drain pan extends at the lower 
part of the frame 2, the discharge duct flange 
29 and the shielding plate 26, and defines the 
heat exchanging chamber (B) and the choking 

65 device chamber (C) by the contact of the 


lower edge of the guide plate 25 with the 
inner surface of the drain pan 31. 

The construction of the choking device 
chamber (C) will be described. A reference 

70 numeral 32 designates a choking device for 
cooling or warming which may be any combi- 
nation among a tube of cupper, a check valve, 
a capillary tube, an electromagnetic valve and 
so on. The choking device 32 is placed in the 

75 choking device chamber (C) which is formed 
by the shielding plate 25, the guide plate 25 
and the drain pan 31 extending to the lower 
part of them. 
Thus, the sirocco fan 13 of a bottom suck- 

80 ing type, the motor 12, the box 9 for auxiliary 
parts and air filter 18 are concentrated in the 
air blower chamber A in the ceiling-conceal- 
ment type air conditioning apparatus main 
body 1 . Further, the air intake panel 36 is 

85 detachably attached to the opening 43a of the 
ceiling 43 just below the air intake opening 19 
of the air blower chamber (A). Accordingly, 
inspection and maintenance for the air filter, 
the blades, the motor, the auxiliary parts can 

90 be easily carried out from the opening 43a 
formed in the ceiling by simply detaching the 
air intake panel 36 without necessity of a 
worker to enter in the ceiling. Accordingly, 
efficiency in maintenance working can be re- 

95 markably improved. 

CLAIMS 

1 . A ceiling-concealment type air condition- 
ing apparatus which comprises an air condi- 

100 tioning apparatus main body having an air 
blower chamber which includes a partition 
plate provided with an air intake opening, an 
air blower mounted on said partition plate so 
as to be detachable from the same through 

105 said air intake opening, a box for auxiliary 

parts and an air filter placed at an inlet open- 
ing of said main body, and a heat exchanging 
chamber containing a heat exchanger which 
performs heat-exchange between a heat trans- 

110 fer medium and air to be heat-exchanged fed 
from said air blower; an air intake panel deta- 
chably fitted to an opening of a ceiling which 
is spaced apart from and below said inlet 
opening of the main body; and an air intake 

115 chamber for connecting said inlet opening of 
said main body to said opening of the ceiling 
so as to form an air passage for feeding air to 
be heat-exchanged which is sucked from said 
air blower. 

120 2. A ceiling-concealment type air condition- 
ing apparatus according to Claim 1, wherein 
said partition plate is placed in the horizontal 
direction in said air blower chamber to divide 
the same into the upper and lower sections. 

125 3. A ceiling-concealment type air condition- 
ing apparatus according to Claim 2, wherein 
said air blower comprises a motor and blades, 
wherein said motor is in said lower section 
and is supported by said partition plate by 

130 means of legs and said blades is placed in 
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said upper section. 

4. A ceiling-concealment type air condition- 
ing apparatus according to Claim 3, wherein 
the inner diameter of said air intake opening 

5 of the partition plate is greater than that of 
the outer diameter of said blades. 

5. A ceiling-concealment type air condition- 
ing apparatus according to Claim 1, wherein 
said air intake chamber is defined by a bel- 

10 lows type outer wall. 

6. A ceiling-concealment type air condition- 
ing apparatus according to Claim 1, wherein 
said box for auxiliary parts is attached to said 
partition plate by a hinge in said lower section 

15 of the main body. 
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